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10 ( p> m) i:-r^)o £©^*;t/J£5£teh n (p, m) te> mMS n ^&Ii 
iBS(I7^-hV\' y ^$nfcIm#10Si^7>ft^ £> COT >er^i@EUA 
^Dyh®fAP m (t) l^tSfeCT?**. 3**, m(iIi^7>TttN 
tJ^TcDg^, ptt»n#B©»»JBMS a fc*W-57 > >5 : "^-«CN3 (n) £TF© 

15 

" A" (1,1) A" (1,2) ... h"(l,N,) ' 
^„ = A»(2,l) /t"(2,2) ... h"(2,N t ) (8) 

^"(^i (n) >l) A"(^ (B) ,2) h a (N™,N t ) 
B2fc33V>T, W hM?t2 0 4H (5£8) iZmT^^Z-JimMftP} 

20 Artiste- ifntd^b, ^££DfoV>lf~A^/&£fT"5o n«|gj#g£ 
B§K SDMA*ff'5»»jaoil6»cNdaT©e«l«C*C»*. fgn#g(W 
»SMS n 0^aiiT6nSDMA*fffe3&:^*^l -£©5&!&J^©£fHJ#S 
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H"Wj=0 ,U*n) (9) 

(^9) u®mmm(Dm{mm^&^wv&frtei,m&&ft*m^x^z> 

ZOfemz, (^10) -C^nZk-ofem'^mm^Mm (MMSE: Minim 
5 urn Mean Squere Error) te:J;3^X-f 1- ^ Tt> J; ^„ Z\Z\X\ y 

W } = argmin|| y nj -H"W f ,(,*«) (10) 

j= [w,!, w j2 w jNt ] T &m^T (fcfcb, j ttQm&n^v* 

^^^©Mm^-^m^jscH (j) &&mmT>^j-$kft (Nt) fcwuasu 
15 ^±©j;-5^, (5£9) &m&?z>mm «j7x-r hw j ^^m-r^z^-v. ^rb 

^ift«Nc <A) = lT&3fgA#@<WMMS A ^fttf^mC7X^ h 
Wjt^^,. (^11) (Dcfcp^-Br^^^^^jt^itCAT^f ^tl^o 
^ri^lft^tNc (B >>lT&£fgB#g(D^l^MS B fcft#fcM 
f^X-f K^w p W j + 1 , W j+Nc (B) .^ftzm^. (^12) ©ck^JC^-B: 

20 z> (ns (b) xnc (B) ) "A(D^-^^)vmmnnc B 'v^m^n^ 0 

ffitt&mm&ik^m2 1 o«, mB#@<D#»jjioMs B ^LSDM{£irr£ 

»l^t^tNc (B) >lT&3mB#@<2^1^5MS B &Cfttt£: 
M^f^X^h^w^ W J + 1 > W j+Nc (B) ^TfcSt-TSfc* «12) 

t^-a-^, (ns (b) xnc (B) ) ^oo^^^;i/*i^fr^Jc B -e^{f £*i£ 0 
25 (^13) izm-t&5\zc B &wmmttBL>, # £>n&#^i<£>*^JlS&;: 



WO 2004/051903 



PCT/JP2003/015605 



22 

ztz&ft&mmnmv s = [v, v 2 v Nc (B) ] &;bi>t\ (5£i 

4) ^^t-cto^^F^S^^^jK^^-^^^JS (t) = [Si 8 (t) S 2 B 
(t) . . . S Nc (B) B (t) ] T f;:*fU ofc#&tefryiJVs£te&>£f&*U fll 
5 ^mS 2 (t) ^^ffi-T^o ^^T> k=l~Nc (B) -e&3. t?-A^/&g&2 

07«s 2 (t) ©nc (B) m<Dmm\ztth, ^n^enmrn^^ hw,, w J+1 , 

Wj+NcfB)-!**^. (^13) fcl&^T, U«3^*;W£j£fr?U 

10 ^fr^ljT?**. 

S«»2 2 2TO$f H 1g^g2 1 0 *Wrs«^T*>RlflBT?* 

-tO*^ «14) fc^^SVsttNc^teff^Jfc^S. 
H A Wj-C A (11) 
^PF/WTrt-^Ww]-^ (12) 



15 C„=UEF"=U 



Q 0 
0 0 



(1 3) 

S 2 (t)-V a S(t) (14) 
20 **;i'ftfcIIEfclOT##l (£TF, Sf^ift^WJ/HoyM^) CP k 

(t) ^mtb^Aj^mm-r^o k^r^i?t^©MTcTO 

05 (a) , (b) te^#fi^*;W@SiJ/Vr Uy h«^CP k (t) £>j£ 
25 ^ITl^, El 5 (a) te, ^F^#m^^^;Ui@SUA' 
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^□7M§» k (501) <DMm*'<s.>tf&~rt>ismftm-vmm'?z>jj 

m^y^Mm^r) mnm\z£&m^zm3£-r2>w j %%km*m^z> 0 ®5 (to ra 
mfe*. &mg>m^* *)ifrtt\,>\zw.&rz>®-^&m7?&z>&mg>m3 u * *)v 
5 mwuuybm^mmB k (502) £/bv>t, w^wi^m^mmt^m 
s^utv^o *fc, 04 (c) T~mwvtz&o\zmftmmmtft^ftmmm & 

10 s-*r, ns <n) m<D&mmT>7~i-2 2 l^F^a^n^i^^M-^^^f 
ns in) m(D^m^2 2 2«, sfgbfeNs (n) m<Dtn^n(Dmmmmmz 

it-^rj (n) (t)£Ns (n) flatB^-T^o (fcjEU jttNs (n) OT©S^ 0 ) 
15 Jfcfc, Qm&mftn^&2 2 3^SDMMii^MS n W§Nc (n> ^<7)S 

(l£n7*-~»tf^m > 2) (i^if^) , 3) V-BLA 

20 -D^rmm^n^o 

Mf-^CP k (t) ^fflV^d^T, (S15) \ZmT£o \Z^tn : €tl(DQm& 

m^^^jimzT-^^jimfemh" a, k) ^nm-r^o ;i;i-rk«sDM*i- 
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cp k (t) 0'»M§N a tt5. ftzmt&M&m^^frmttv*)], 
m%.mh n (j, k) st^itts (ai6) ^T^^^;v*i^fr^JH n ^ 



(t). 



■« r Ns (n) 



(n) 



(t)] T nfe^6tft§^<i;T, e-ne*n©£p*i#3 



cp k \tyM(t) (15) 



if 



A" (2,1) 



h" (1,2) 
A" (2,2) 



h"(l,N™) 
h n (2 t N™) 



(1 6) 



A"(iST, (fl) ,l) h a (N™,2) - h n (N s l "\N^) 

fcji!T*»'&fc\ ^^Wit^k#^2 l o&fflVifctt, (5£i 3) fc^-Ti; 

h;U^e>feS^SMfT^JU s = [U, U 2 

u Nc(B) ] srffl^T, -e©ig**!aig«Lfcff^j (us) H ^mmn^^ V)v 

R= [r, (B >(t)> r 2 (B) (tK :. . , r Ns(B) <B > (t)] T ^fe^e»^T^ 
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5 twii< t^i^ntv^^ TOM&ic©&«>fc«nflk myitis 

**fttft§RC S 2 0 0 0 - 1 3 4 (2 0 0 0) TWI^^nTV^XSt^JcBB 

t^'T^^o fbt, i$;£c&©graf§^&, m^b^n 

10 K±0J;5lc:*^JTH SffillBS^ViTSDMtSDMAW^ti 
15 *W^fiJffl-r«Ht3&«T?#, SDM$fc&SDMAHJ;§^f H 1#im^- 

U 7*1© 1 o©M^A^f^t5m 2) ItD-^t'JT©- 

^f B 1tiM©iaiHl^SDM, S D MA €rff "5 &WlM 
25 MS m 0«dST&fr5^tt*«flTtlB-C**. fc*, SMffiMflMRITttllSfcitt, +f-^ 
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5 1*3 t#ifcWMM s m #3q£ U nfii^m^l/^Jl/J; t) ^ < 3B£*r 

El 3 fc:fett5SDM*tt&48lJl Ur7yS 3 0 5l S 3 0 9) ^#HST^MSt 

<fcD, SDM«fcOfeSDMAj^WI6^I6^S!l^TSfll5feTSC:i:^ , T?#*. H 

£fc> MXU75 (D^Z'b (S&fcti^H^). \ZJfcCT, #»j^MS m <£>§iJ^ 

«T?#S5H3x U 7 5 rt©W«WiK^5fcJ5, S DM J: 0 S DMA 
S 3 0 5, S309) £#B§T3£L5i£J;D> SDMiHSDMAMISB^ 
^JfiflJTfci, S^i^«iMS ra i:ifi]m©Ili (^>'J> 

25 E13 ^fflViTt^B^bfe ! b©<h|wI#^«j#^J;D^«J^MS m cDSDMfe 
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l/T7^-hVVy^l/, TDD (Time Division Duplex) 

5 ^m^^mmmm^^A\ l z^x\^m-mm^Bm.mi^tvxm^^<Dx, 
u v hm^&mmftm, &z>wzw^frmvxm&m 1 \zmm\^, mmm 1 \z& 

^-FA'y?, SSVMASDMA, £fcteSDM#J^TMK:J;DiIM#S£D£ 
^\ Hff^O^tfU^^^-hO^Sj^fi, S DMA, £fcKtSDMtfflMST#l3£fT 
frfcl^tV^^IMt^S 3 (I^§7T^yS 3 0 6 Kin*. 5 Z. tXWlit&nS 

20 (§H«iJ2) 

25 0 6^TS«!^BS©MH H»JlXfflV^cEI2^^tt^^x-r h£j& 



WO 2004/051903 ... PCT/JP2003/015605 

28 

§B2 0 4<Dftt>Q\Z* SDM&ttJS&WimmV^ h4^S6 0 10SDM 

RzsmmmB s iz&n%mfommj3mz~D^Tm,w-rz>o 

mnmg<D®mmMs n ^(Dmkmm(D&m&m^**Mz&tf%mm?—& 
mmtts^ (t) t~tz> (&a?u t\zmm&igt~r) „ z\zx. n\t^m^7tm 
m&n o ®mmwtN d jbtf© g k \t^mmu s n izmtz Qffl&nwtN c 

10 (n) RT0l«fe§, l^Nc (n) <Ns (1) T$>3 0 ^n#a©^» 

^MS n ©^p#B©T>^^-TSIf bfe^-g-cD^^^^ti^M^h" (p, m) 
ft&o uOft^iMh n (p, m) fcJU WMS>Bli|BSII7 
- hVt y ^ $ nfc^mt 1 OSi^ 7 >rt 2 0 8^B©7>f»HD 
yMf^AP m (t) (£*f-f &*5> m«lil7>ftlNtK 

15 T<Dg£*i^ p ^ n#g ©il^M S n l:^lt§ 7 >rttN s (n) KT® I ^ 

Sfc-e&s., z\zx\ ^nSioiiiMS jztt~rz>^v *AmfeftmH n % 

8) OJ;-5^^-r^>o 

S D M^c*f Jft^lij^/B ^7 X-T h £^f£ 6 0 1 fcJJg s#@©SD M5fefcf JS^Ki 
IMS s {d*f-r^>ai{f ^X-f h;PWs = (H (s> ) H ££/&U SDM^ 

20 &mmmvx.^ h4^6 o 2 tm^-r§ 0 fc*£u H \-mmm^Mkm^-r 0 

Z\(Dmm h^^7 h;i/WsiaO, ^s#S©SDM*Mil^MS s T 

s d unm^mmm t> x-r h 6 0 2 rau s d M^^mmu s , ©sg 
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?\Z, W, j tl^OSDMA^nSffii- tfnfclMU ^fe^CfcH If— A 
^^ff5. n«SDMA&ff-5^»^©JieS!cNcl^T©S^SfeT**. ^nfc 

{f^x-r h^wj «io) ©«fc-5Jc:*-e-s^-v^;p«i^iic A T? 

5 sm$n§o SFi^ift^MNc (B) >iTa5^mB#a©#»j^M 
s B tiRjw-fcsng^x-r h^w 3 , w J+1 , w J+Nc (Bj.^fts*^, (iti 2) 

0J;5I^-&I. (Ns (B) XNc (B) ) ^©^^^;i/it^tf^JC B T^S$n^o 
Z.Z\~tz\ »#.aiWlft£flS^Sk2 1 Ott, *Btg©t>iJ8MS B fc*H/SDMfi 
STTSW'&K:, SFI^lft^Nc (B) > lT&£i§B#@<D^SjJiMS B 
10 tlRj^fe^f^X-f h^W,, W J + 1 , W J+Nc (B) ^Tf&St^* (5£l 2) © 

cfc^id^^ (ns (b) xnc (B) ) "A(D^^^)vm < mjnc B ^m^ti^o 

{ltT^JVs= [Vi V 2 V Nc(B) ] SrfflWr, (^14) te^TJ; 

15 o\zQffl&m3 L **)v<D7 : -?mms (t) = [s, B (t) s 2 B (t) . . . s 
NC (B) B (t) i T fc#u ftftmmr&w s&-&frz>m#v* m^mms 2 (t) 

£#ffiT£. r^lT, k=l~Nc <B) TJ55. 

tf— A«^2 0 7^S2 (t) 0Nc (B) m(D&m\ZttV\ZMV, -£ 

n^tiM«^x-r hw,, w J+1 , w j+Nc (B) -^mwrzo cut, an) 
ufr^J, vte^*;i4g^fT?yc B ©£#Mffi^ hM^i^snsa-^u 

25 ii^Ms n T©imi> ^iwu tmm~e&2>o 
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EUKDckSfc, SilB S C^^TS DMt S DMA^^t)$ntli$ 

mmm 3 > 

20 fccfewc, ^r B i#*^MWP^7 0. 1 ^r^ifei^n^^t ^;vfiTP$s 
1 1 rusk:^ > u >2iz%>^T&m&n&m ^tt&wjmM s ©amiij^ 

25 TI3 7£JS^TifcHJ£fT 5. 
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mmwmxmmn^it^<D. WMs^itiB s iz&vzfam&mm-fim 

5 ^j£s k n (t) (frtcv, tfemmzm-r) <> z\z.x\ n^m^m 
m&n o &mm$tN d ^tf© e m$k, k «^«i^m s n t^f-r ^r^sim c 

(n) SXT<D&mmx&Z>o UNc <n> <Ns (1) T&£ 0 Jgn#g<D^lfr 

^MS n ©^pti©7>ftT§i bfc^©^*;i4£^it£h n (p, m) 
£-tZ> a £CD5F^;W£5Mh n (p,.m) HiMS>61ifBS!:7 
10 ^ - KA'y ^ ^nfclmf @OS«l^7>Tt 2 0 8^e>(DT>^^-MS'JA°-r P 
7hi§AP m (t) K:*rT£k©T&£o &43, m^i&JST >7^t&:N t 

8) GDcfc-M'^-f 3o 

m&m*ft?&nmMs 1 }^t§m«^-^^J2 i 1 icmu ^r B m^t; 
^s^Mbfc^K#«^^^;i/©^-^mjiJs (t) = [[s 1 B (t) s 2 B (t).. . 

S Nc (B ) B (t) ] £ffi#T3o Bt^r B m^bS:^©ffi^^^MbT^ B.V 
20 ucetic, J. Yuan, "Space-Time Coding", J.Wiley & Sons Ltd (2003) \Z$5\,±X,S 
TBC (Space-Time Block Coding), STTC (Space-Time Trellis coding), ST Turbo 
TC (Space-Time Turbo Trellis Codes) ^©^^^1f|g^^$ tlT43 D , C^Tii 

25 8B#£rait3tffc;^S2 1 OfcJu iB#@©^l^MS B ^LSDMfelf§ 
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m^\z. sn#ift^H:Nc (3) >i-e&z>mBgrB<D&mmMs B \zmfrz. 
M-^x-r h^Wj> w J + 1 > w J+Nc (B) .^mzm-s. (S12) ©^-5^ 

(Ns (B) XNc (B) ) ^<D^^^;i/ti^tf^JC B T^«$n^^ (a£ 

13) ^^-rj;-5^c B ^#^i^b, m^n^mm<D±^^)m\zN c (B> 

^ij Vs = [Vi V 2 V Nc(B) ] %m^T, (^14) ^^Tck-5(C 

^F^a^-^^;i/©^-^m^Js (t) = [s^ (t) s 2 B (t) . . . s Nc(B) 
B (t) i t \zmv, ^mmrmv s &iEfrt>mwv, mnmms 2 (t) 
m-r^o k = i~Nc (B) m 

10 ^^^^^#^2 1 O^^HS-r^^TfepJtgT^D, 

(^14) fc:fett£V s «Nc&#mT^J£&3fc5£K Z\(Dm^> 

e-AM2 0 7^s 2 (t) ©Nc (B) 1@<D^i«fUc:*fU 
15 W J + 1 , W J+Nc (B , _ x &$m? Z>o ZZ\X\ (^13) fc&^T, U\t^*r*)V 

siiit^^ ff m -e * 5 o 

(t) &Ji«>&/uTrjgng-rs. cct?, kttffiH^m^^^;Ko«»TcKTCD 
25 <D7ht^cp k (t) omm^m (yu-&mm \zmmmi-vms&m^ 
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£t\ ^n#@©SDM»llMS n H Ns (n) mo^mWsT >7~f 2 2 

ifcj;D£M^asnfci*«ift«#*gflrr ns (n) ^£>g«gi$2 2 

&K) im^s Qit* 5&5l*^-^/t> H** r , (n) (t)SNs (n) 4@fcB2f 

10 fiiaifcfln&ji^nfcaM^m^^^MHBU/woy bfs-*tcp k (t) 

utT? (S15) ^-r^^^n^n^K^fi^^^^^^Y^^ti^ffl 

h n (j, k) £t>\Z, WpSM«F^#S7 0 2 K&^Tffl^fcBt^ 

0, ^iVIiSiJ/H D 7 hi^C P k (t) 0^>#;Hfilt&N a fc*r3. 

£ffllr>fc£€r, «13) t*-r<k , 5K:c B ©#»it^»T?#6nsi*ait^6 
^MtT^ju s = [Uj u 2 u NC(B) ] &m^x, *:(»mm$kWfc 

mVTcffm (Us) "SSflMS-*^ b)VR = [r, (B) (t), r 2 (B) (t) 

r Ns (b> (B) (t)] r \zizfrt>m^irz> 0 z\<Djjmz&v. ^n^nosra^s^ 

25 MS B tMb®(iHI^^bT3l^]bT43<o «MS n ^©Sfl#lt 
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s d M*ttfo&mmM s j tsrr & ftfm^ififci 1 1 ra«-c * § . 
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ft 7fc <D $g H 

^•rstf-A^flBt, «riasi«if-A*si«*r s*»©7>x:j-£&**.* 

itil Srfr p X 5=- y t , 
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■5 mm "r- ^mmtizMv, mm^m^mMJt^mm^mm^m^TLmmmmm 

25 CD^ffl^^o 
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10 10. fufEie3Hf-*tte, NfiOl«7>ft/5^W c i:§^^J&ffi^T7 

worn &n o x t- v 1. , 

25 ^M^«*^^»ja*aiHI^7cSSttfclRl^T, ^MS'J^T SnfeflMBSM^TG 
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12. mmmMm&ftL ^^m-r^mmmm^-Aoymm^ m^xzn 

io mmmi imizmmvmmmmjjmo 

13. mm^m^mtvx. s«fli^«*»3i*«*Jt, stem-fi****^* 

is. jtutes«n D D st£LT, sM-^*^*t*iw«*it, Rzs&wimoi&mmm 

m^ommm s wz^mcDmmmm^o 
20 i6. mm^m^ntvx, g««*«**t»w«*jt, mmmn^mmst 

25 a^$nfc«HBfflw^m»jtsup»«©i#3, iwiBSw^*#fc»»/irc©»fcs:r 
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is. MfB^rpi^fi^MMS^^^tB-r^xx^^^ m^©§«fpK^yc 

20 ^M£iiLffiu mw,^^^)vmmu^m\zm^mmm^tirc.m^^m^m'r 

21. tfifB^F^7n^MS2p^m*r^x^^y«, 
»x^^a-u >^mz&r>®mm&m.ftmz%m~T:z>7s7-v-? t. 
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5 22. mm^m^immmm^^m-^^Ts'Tv^u. 

15 IS^fec 

2 5. MfSS^^fi^eoMfBSr^a^^^^T^SiflpM^, tfi 

25 27. muQm&TK&wmmmm^ ^m^m^i^^^^^m^, mt^m 
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28. m&&M&7z&vmm&*\*> ^m^mmm^ v h^^m^, mt^m 

mfcrnzn omm^-^^mzni^, mm^m^mmm^n^^mmz^^m 

mm^^rn^m^mmizwrnx^nrc^m^mm^mmizMT^mm^ 
io -zmmt, M$Wft&mm3ifc^®t<DM*£\znv, ^mm^mt^-h.^ 

15 30. mm^-Am^mfo. ^w&&m-?z>mmmm tf-A©^«, 
20 31. mm^m^mn^mmtmm^m^mmMj^mmmh^mmiz^m^jt 

,MT£ffi<DfufB£PB^m*;tt^ 
25 ?>tf-A^?f^-r§^i^#i!i<i:T^>it^©|gSI^2 9 ^^fB^OSi^^fio 
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& h-a & c: t *<$mt~f z>m$t<Dmm& s o ^KifBtSc©^^®,, 

fc^$!T3flil<D]iufB^|l3#a^^ 

34. Mf3£F^a^^^©M{f^-:^^ 
MwB^H^^b$nfeM«^-^m^j^WB^^M^b¥^m^$n^ 

MBi^r B m^fc£nfcMfs^-^^j7^ 

37. m^<D^m^mB,mnmmm'Rxs^m^7tmmm-m^^m^x, mm& 

§St^<2$SBSH 3 O^^IBlcCO^^So 

3 8. mS©SF^#fie^W«^^K#7t^MS2p^fflViT, iitff3£ 
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ft<D®mmfrz&mT%^v*)mm&&&u^mF a n*mzmmzn&z\£* 
^^mm^^^mr^^^jm^m^^zs^m^m^miz^m^n^z\t^ 



42. MmQffl£7imM&mm&Qffl&mnjfc®mmtQffl^ 
* ^;i4t5tft fc^ bn^-r & «fc 5 tans if— a ^^-r s 
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Fig.2 
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Fig; 3 A 
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